INTRODUCTION
Candida genus yeasts are considered superinfecting microorganisms 1, 5 and can lead to severe periodontal infections in immunocompromised patients or individuals under antimicrobial therapy for long periods 9, 22 . Under specific situations, such as in immunodepressed patients 3 , the superinfection by Candida can be refractory to conventional periodontal treatments. In these cases, the systemic therapy with antifungal drugs could be indicated 4 . Oral candidosis used to be treated with polyene amphotericin B or nystatin 18 . The discovery of antifungal activity of azolic compounds represented an important advance in the treatment of superficial and systemic fungal infections 2, 25 . Imidazolic compounds, such as ketoconazole and fluconazole, have been successfully used in some clinical conditions 2 . Azolic compounds act on the synthesis of the cell membrane of the fungus 21 . Moreover, they inhibit germ tube formation, reducing the adherence to oral epithelial cells and acrylic surfaces 6 . The chronic use of azolic compounds in the prevention of systemic mycoses, mainly in HIVinfected patients, lead to the selection of isolates resistant to this therapy 17 . In this way, in vitro susceptibility testing became very important, acting as a guide in the selection and control of the antifungal therapy. For this purpose, the National Committee for Clinical Laboratory Standards -NCCLS (1997) 14 proposed a reference method antifungal susceptibility testing for yeasts using serial dilutions.
Considering that there is no report on the literature on the susceptibility of Candida strains isolated from periodontitis patients, the aim of this work was to study and compare the antifungal susceptibility of Candida strains isolated from chronic periodontitis patients and control individuals.
MATERIALS AND METHODS
A total of 39 isolates of C. albicans, 9 of C. tropicalis, 2 of C. glabrata and 5 of Candida spp. from control individuals were tested for the susceptibility to antifungal drugs. From the periodontitis patients, 30 of C. albicans, 2 of C. tropicalis and 3 of C. glabrata were tested. The isolates were previously collected through oral rinses.
Isolates from 65 control individuals, aged between 25 to 55 years old (34.45 ± 7.93), from the dental clinic of the School of Dentistry of São José dos Campos/São Paulo State University were included in the study. Each patient was examined by just one examiner and those that did not present carious lesions, periodontal disease, had no orthodontic appliances, or total or partial dentures were selected. These patients did not report systemic diseases or use of antibiotics during the six months that preceded the collection of the oral rinses.
Isolates from the chronic periodontitis group were collected from 88 patients aged between 25 to 62 years old (41.33 ± 5.54) and under treatment at the Department of Periodontology of the University of Taubaté (UNITAU). These patients presented at least two different periodontal pockets with probing depth > 5 mm and were clinically diagnosed as chronic periodontitis patients.
They were informed about the aim of the research and about the oral rinse collection. All the patients signed an authorization letter. This project was submitted to and approved by the Bioethic Committee of the School of Dentistry of São José dos Campos/São Paulo State University, SP, Brazil (Protocol number 72/99-PH/CEP). The isolates were identified by germ tube test, hyphae/pseudohyphae and chlamydospore formation, and assimilation and fermentation of carbohydrates 19, 27 . A total of 39 C. albicans isolates, 9 C. tropicalis, 2 C. glabrata and 5 Candida spp. from control individuals and 30 C. albicans, 3 C. tropicalis and 2 C. glabrata from periodontitis patients were tested.
Antifungal susceptibility assays were determined by the microbroth dilution method in sterile flat-bottomed, 96-well microplates (Difco, Detroit, USA) as described in NCCLS guidelines for macrobroth susceptibility testing, document M27A (1997) 14 . Briefly, Sabouraud dextrose agar was inoculated with the isolates and the plates were incubated for 48 h at 37°C. After this period, five colonies, greater than 1 mm in diameter, were selected and suspended in sterile saline solution (NaCl 0.85%), obtaining an initial concentration of 1-5  10 6 cells per ml (0. For the azoles and flucytosine, the MIC (minimal inhibitory concentration) endpoints were defined as the lowest drug concentration which resulted in 80% inhibition. For amphotericin B, this value was defined as the value in which 100% inhibition was observed.
The results were expressed as ranges of variation of minimum and maximum MIC values obtained for each Candida species. Also, the values of MIC 50 and MIC 90 were observed. These values represent the drug concentration that inhibits the growth of 50% and 90% of the isolates, respectively. C. parapsilosis ATCC 22019 was used as a reference quality control in all the experiments.
The endpoints for the tested drugs considered for the classification of the isolates as susceptible or resistant followed the values stated by Sutton et al. 23 and NCCLS 14 as follows: < 1 = S, ≥ 2 = R for amphotericin B; < 32 = S, ≥ 64 = R for fluconazole; < 16 = S, ≥ 32 = R for flucytosine, < 8 = S, ≥ 16 = R for ketoconazole and < 8 = S, ≥ 16 = R for miconazole (S = susceptible, R = resistant, values in µg/ml).
RESULTS
The results obtained for the susceptibility testing of Candida isolates to amphotericin B, fluconazole, flucytosine, ketoconazole and miconazole for periodontitis and control groups are presented in Tables 1 and 2 respectively. In these tables, the values are expressed as ranges of minimal inhibitory concentration and MIC 50 and MIC 90 values.
Considering the MIC ranges obtained, in the control group, one C. glabrata isolate was resistant to ketoconazole and one Candida spp. isolate was resistant to amphotericin B, ketoconazole and miconazole.
Analysing the results obtained for periodontitis group, it could be observed that 1 (3.33%) C. albicans isolate was resistant to ketoconazole and flucytosine.
DISCUSSION
Candida genus yeasts are normally present in oral human microbiota, and are considered the only fungal species resident in the human oral cavity. Their isolation rate varies from 10 to 50% in the literature, however some authors have reported an isolation rate of 80% 3, 10, 20 . In the presence of some factors, an increase in Candida multiplication and tissue invasion can occur 8, 16 . The incidence of this infection has increased in the last decades due to the widespread use of antibiotics, antifungal drugs, immunosuppressive drugs and some infectious diseases, such as the ones caused by the HIV 7 . Amphotericin B decreases adherence of Candida to buccal epithelial cells, and can interfere in the pathogenesis of candidosis 6 . The use of amphotericin B in dentistry is commonly local and indicated in superficial candidosis cases 4 . The systemic use is generally indicated in disseminated cases and associated to high toxicity to the patient, causing mainly kidney disorders 13 . In the present study, all the isolates were susceptible to amphotericin B, in both control and periodontitis groups.
Resistance to fluconazole has been reported by several authors 11, 12, 15, 26 . In the present study, all the C. albicans isolates tested were susceptible to this drug. The great advantage of fluconazole is the lower occurrence of side effects in relation to other drugs 4 . Ketoconazole has been used in the treatment of superficial infections caused by Candida. Its use in dentistry is usually local due to the systemic side effects, such as toxicity 4 . In this study, 1 C. albicans isolate from the periodontitis group and also 1 C. glabrata and 1 Candida spp. from the control group were resistant to ketoconazole. These results suggest that considering the toxicity and the presence of resistant isolates, ketoconazole can not be considered the ideal drug for dental use.
Resistance to flucytosine has been reported as a result of monotherapy with this drug. In systemic infection cases, the combination of flucytosine and amphotericin B is used to avoid the development of resistance 24 . In this study, just one C. albicans isolate from the periodontitis group was resistant to flucytosine, indicating a low incidence of resistance to this drug among the studied strains.
Miconazole is indicated for local use in the treatment of oral candidosis 4 , but has been substituted due to its limited power of action and toxicity 2 . Despite the low efficiency reported in previous studies 2 , in the present study just one Candida spp. isolate was resistant to this drug.
Some Candida spp. isolates from the control group could not be identified by phenotipical characteristics. Thus, it was difficult to discuss the results regarding them, especially considering that one of them was resistant to amphotericin B, ketoconazole and miconazole. The identification by genotypic characteristics through molecular techniques could provide us with more information about these isolates.
The results obtained in this study suggest that fluconazole could be more effective in the treatment of periodontal superinfections by Candida that are refractory to conventional treatments. Studies on the correlation between clinical and in vitro results are essentially necessary.
CONCLUSIONS
According to the results obtained, it can be concluded that fluconazole was the most effective drug against the tested Candida species. Flucytosine, miconazole and amphotericin B presented similar efficacy. Ketoconazole presented the lowest efficacy among the tested drugs. There were no expressive differences in the susceptibility of isolates from periodontitis patients and control individuals. 
